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DOCKET 96-·1:3
HEPL Y COMMENr:::

ARTHUR K. PETERS
CONSULTING ENGINEERS

70 m F ( ~50, ~iO)

FRED (MHz) 930
~~NT HT~=; (ITI)

FFF Hn:: (TTl)

TX SITING RANDOM
DEI... H (m) 50
K 1 • ::::::;:::492

VERTICAL POLARIZATION
TX 70.0 RX 1.0
TX 70.00 RX 1.00

RX SITING RANDOM
NO 320 NS 320

BROADCAST SERVICE - 50.0 % LOCATIONS - 50.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

Isotropic Field Strength (dBu) ERROR
«dBk

at EF\F' (dBk)
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DOCKET 96····1 ::;::
HEPL Y C:OI"1MEJ\.rr':::

ARTHUF< 1<. PETERS
CONSULTING ENGINEERS

150 1TI F" ( 0::;0 , ~30 )

FREQ (MHz) 930
f~NT HTS (ITI)

I:::FF HT:;::; (ffl)

TX SITING RANDOM
I)~::L. l--I (rn) ~i()

1< 1. :::::3492

'rx
TX
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VERTICAL POLARIZA1ION
150.0 RX 1.0
150.00 RX 1.00
::::: I T I NCi RPtl'mOM
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BROADCAST SERVICE - 50.0 % LOCATIONS - 50.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %
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DOCI<:ET ':)1::..-1 :::.:

REF'L Y C:OMMENr::.;
ARTHUR K. PETERS

CONSULTING ENGINEERS

:~:oo ITi F ( 50 , "50 )

VERTICAL POLARIZATION
I:::: X 1.0
RX 1.00

RANDO!"l
N:::';:~:;~ONO

TX 300.0
TX ::':00.00

RX ';::;ITING

FREO (MHz) 930
ANT I"H~=; (IT!)

EFF Hr:::; (rr,)

TX SITING RANDOM
DEL. H ( IT! ) ~iO

~:: 1 . :~::=:49:2

BROADCAST SERVICE - 50.0 % LOCATIONS - 50.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %
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km
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dB
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..::.(). /I

51. 1
41::,. C:
42. 'J

3';;'. 1

"',1::' ,
"':':., .. ,1 ... ',

1:2. ie,

1. ()
- 1 • :~:

-'-4. ':'
/.4

... j (). 2
'-1,.:. ')
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DOCKET 96-1 :~:

REPL Y Cor"1t1ENr::;

ARTHUR K. PETERS
CONSULTING ENGINEERS

600 ITI F(:'iO,50)

FREQ (MHz) 930
ANT HT:=; (ITI)

EFF HT:::; (IT!)

TX SITING RANDOM
DEL HIm) 50
~,.. 1.3::::492

TX
TX

F<X
NO

VERTICAL POLARIZATION
600.0 RX 1.0
600.00 RX 1.00
:::; I T I NCi
:320

BROADCAST SERVICE - 50.0 % LOCATIONS - 50.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

Isotr'opic Field Strength (dBu) ERROR
«dBk

at EFW (dBk)

0.0
Ltot

dB
L f<;:,

dB
DI:::;T

k ITI

2.00
4.00
6.00
::::.00

10.00
15.00
20.00
25.00
:~:O. 00
35.00
40.00
45.00
~50. 00
5~:;. 00
,~.O. 00
(:/5.00
70.00
7:'i.OO
:30.00
::'=:5.00
';10.00
95.00

100.00
105.00
110.00
115.00
120.00
12!::i.OO
:\.:30.00
1.35.00
1.40.00
14:';.00
1 ~iO. 00

97. ::::
103.9
107.4
109.9
111. ::::
115. ::::
1l7. ::::
119.:3
121.4
122.7
1 :Z::;::. '::-!
124.9
125. ::::
126./.:.
127.4
12:=:. 1.
1. :Z:=::. 7
129.3
12?9
1. :30.4
130. ':::'
131. 4
131. :::::
1 :32.2
1 ::':2. /:..
1 :::::::::.0
1 :~:::::::. 4
1:::::3.:=:
1:::4. 1.
134.4
134.7
1.:35.0
13::~.3

97.8
103.9
107.4
109.9
111. :::
115.3
117.:::
119.7
121.3
122.6
123.8
126.5
130.0
1:::::::::. :::::
131.-:,. I~"

139. ::::
1.42.9
146.0
14'::i. 1.
1 ~~2. 1
155.1

1b1.0
163. :::::
166.7
11.-:.9. 6
172.5
175.:::::
17:::::. 1
1:::::0.9
1 ::'=:::::.7

7'7.',:'
71. ':/
(:,:::::.4
(:,'5.9
63. '~)

60.4
:'i7. '?
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45.::::
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.-:'--:' .::..
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'-.> .':.
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-<::.4

r;;- ,',
••_ •.•.1 .....:

-::.=:. \)
-,10. 7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O. ()
0.0
().O

0.0
0.0
0.0
0.0
0.0
f.). ()

0.0
0.0
0.0
0.0
0.0
').0
0.0
0.0
U.U
0.0
U.O

0.0
O. Ii
0.0
'.) • (l

O. Ii
() .. (}

U .. U
0.0
()" ()

U. I)

0.0
U"O
0,,(;

(i .. ('j

C)"O

Ii" (;

U.u
n.o
O. (i

n.n
() .. i.J

U. t)

() .. ('}

O. "
t'). ,:

! ) n

() .. ()

0.0
().O

0.0
0.0
0.0
0.0
').0
0.0
0.0
0.0
0.0
0.0
(;" ()

0.0
0.0
0.0
0.0
0.0
0.0
0 .. 0
() .. 0
0,,0
0.0
() n ()

0.0
() .. (;

U. \,1

O.U
0.0
o. ()
0.0
I:) .. ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.n
0.0
0.0
(). ()

o. ()
(). ()

u.u
0.0
O. Ii
O. ,)
0.0
o. ()
0.0
0.0
0.0
0.0
() II ()

().O

0.0

0.0
0.0
(),. ()

0.0
0.0
0.0
0.0
0.0
(J.O

0.0
0.0
0.0
() .. ()

0.0
'J.O
0.0
0.0
0.0
II. U

0.0
').0
0.0
() " ()

().o

0.0
0.0
0.0
0.0
(J.O

0.0
() II ()

0.0
0.0

o
o
o
o
o
(>

o
o
o
(J

o
o
u
o
o
o
o
o
o
o
o
o
()

(1

o
o
o
o
o
(J

o
o

******* WARNING *******
A COMBINATION OF PARAMETERS IS OUT OF RANGE.

RESULTS ARE PROBABLY INVALID.



DOCKET 9<:'::,-,1 ::::
REPL Y C:OMNENr::;

1. 000 m F ( 50 , ~iO )

AFnHUR K. PETER:::;
CONSULTING ENGINEERS

FREQ (MHz) 930
ANT Hr=:; (ITt)

EFF HTS (m)

TX SITING RANDOM
DEL H (IT, ) ':,0
~< 1 " :3:::4';'2

VERTICAL POLARIZATION
T X 1000 . 0 R X 1 • 0
TX 1000.00 RX 1.00

RX SITING RANDOM
NO 320 NS 320

BROADCAST SERVICE - 50.0 % LOCATIONS - 50.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

D I ~:;T

krn
Lfs
dB

Ltot
dB

Isotropic Field Stre~9th (dBu)
0.0 -99.9 -99.9 -99.9

at ERF' (dBk) ERRCIR
«dBk

2.00 ':n. ::::
4.00 103. ':)
6.00 107.4
::::. 00 109. '~i

1 0 . 00 111. ::::
15.00 115.3
20. 00 117. ::;::
25 . 00 1 1 9 • ::::
:30. 00 121. 4
35.00 122.7
40.00 123.':'-1
4~i.00 124.9
~:iO. 00 125. ::::
~::;~"i. 00 121'::.. /.:.
60. 00 1 Xi' • 4
(':':::i. 00 128. 1.
70.00 1:::::::.7
7~~. 00 1 :::'~J .~:

::::0. 00 129. ',i

8~~. 00 130.4
')0. 00 130. 9
':;1 ~j. 00 131 . 4

100. 00 131. ::::
10'-:,. 00 1. 32 .2
11. O. 00 1 :32 • (:'
1. 1. 5. 00 1. ::::::::. (>

120. 00 1. ::::::::::. 4
125. 00 133. ::::
1. :::::0. 00 134. 1.
1 :::::':i. 00 134. 4
140.00 134.7
145.00 135.0
1. :";0. 00 1 :~::~:; .::::

103.9
107.4
109.9
:ll1. :=::
11~i.3

117.:=::
119.:=::
.1. :21. ::::
122.7
12:3. :::::
124. :::::
125.7
126. ':,
127,,3
127. ':;1
12::;::. ~j

1:::1..5
.1. :::::4 • (:.
1 :37. 7
140. -;!
14:3. :3
146.7
1W).7
1. ':i2. 1.:.
1,,5 ':~ • '::~

1 '5:::::. 4
11:.:.1 .::::
164. :I
l,~:.6. 9
11'::,9. :::::
172. /.:.

77.9
71. '::1
6::;::.4

60.4
57.9

54.4
5:;::. 1

~:~() n ',:;'

5() .. ()

4':).2
4:::;:. ~;

47. :::::
47.2
4<1. :2
41.1
::::::;::. (J

:35 .. ()

:::~: ...2

1'7. /I
14 .. I:)

11.. 7

"";, "I
._' .. ./.

0.0
0.0
0.0
0.0
0.0
0.0
U.O
0.0
0.0
0.0
0.0
n.o
0.0
0.0
0.0
0.0
0.0
0.0
()" (J

0.0
0.0
0.0
() .. ()

0.0
0.0
0.0
0.0
(). 0
O.U
0.0
0.0
(). I.)

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
() .. ()

0.0
0.0
0.0
() Ir ()

0.0
(: .. ()

() It ()

0.0
() .. ()

0.0
O. ,)

(j .. (j

() ... {)

()" 0
O. (l

I). U

(). Cl

() .. ()

c} • ()
(.:" ()

i) .. C>
,"I

0.0
0.0
0.0
0.0
0.0
O.U

0.0
O. ()
0.0
1). 0
() p ()

0,,0

0,,0
0,,0
() n ()

O.IJ
U.O
0.0
(} .. ()

0.0
0.0
0.0
() .. ()

O.U
(i .. (J

() II ()

CloU
0.0
() .. (j

0.0
(; .. (}

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
() .. ()

0.0
0.0
0.0
0.0
0.0
0.0
o. ()
() .. ()

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
(). 0
C> It ()

0.0
() .. Cl
0.0
Cl.O
() .. t)

0.0
(). 0
0.0
() t1 ()

0.0
c},. lJ

o. ()
0.0
{). 0
').0

() .. ()

() .. ()

() It ()

()" ~)

0.0
() .. ()

0.0
().O

:~:

:::.:

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o

u
o
()

o
()

U
()

******* WARNING *******
A COMBINATION OF PARAMETERS IS OUT OF RANGE.

RESULTS ARE PROBABLY INVALID.



DOCKET ';i/:..-1 ::::
REPLY COMMENT::::;

30 IT! F(SO,10)

ARTHUR 1<" F'ETERS
CONSULTING ENGINEER~

FREQ (MHz) 930
ANT Hr:; (ITI)

EFF Hr::; (ffl )

TX SITING RANDOM
DEL H (IT, ) 50
,.< 1 • :3:=:4 l

::-
J 2

TX
TX

RX
NO

VERTICAL POLARIZATION
30.0 RX 1.0
30.00 RX 1.00

::::;ITING Rf~NDCIM

320 NS 320

BROADCAST SERVICE - 50.0 % LOCATIONS - 10.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

D I :::::T
kIT!

Lfs
dB

Lt(lt
dB

a. t ERF' (dBk) ERROR
«dBk

2.00
4.00
1..:" 00
::::.00

10.00
15.00
:::::0.00
25.00
30.00
35.00
40.00
45.00
':";0.00
'55.00
,,~.O. 00
65.00
70.00
r"i.OO
:::::0.00
:::5. (>()

':::'0.00
'0/5.00

100.00
10~:;. 00
1 10.00
11':5.00
1 ~~~(). ()()

12'::~. 00
130.00
135.00
140.00
14~;. 00
1 ':::~O. 00

103. ';J
107.4
109.9
111. :::::
115.:3
117.::::
119. ::;::
121.4
122.7
1 ~::3. ':;,
124. '~J

126. ".:.
127.4
12:::. 1
1:2::::. ~7

12'::). ::::
129.9
130.4
130 ...?
1::H.4
131.::::
132.2
13::::. /.:.
1:::;::::;:.0
1:::;::::;:.4
1::::3. ;::::
134.1
134.4
134.7
1:35 .. ()

110 •.<.'l.

11::::.0

126.7
12'~J. ::::
136. 1
141.0
145. :::-:
148.2
150.5
1~i2. /:..
154.6
156. ~;

15:::::.4
160.7
1 ,~-..:3. :~~

165.9
16::::.5
171. 1
173.7
176. :::::

180.3
180.9
H::1 . ':i
1:32. 1
1 ::::2.7
1:::::::::.4
1::::4.0
1 ::=':4. /::'

,~.5. ::;::
~:;7 • 7

4'). 1
4':;. ,~,.

39.7
34.7
30.6
·-1-;; I:
.L I ., ,.~,I

21 .. '
1 ',J .:':
17.:
1 ,,~. 1

12. t:i

4.7
:::'. 1

- LJ. ,I.:.
···~5 .. ~2

-~--::; .. ::::

··-l.O

__.':-':" CJ
'-' ...."

-10.2
---1 () .. ::::

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
() II ()

0.0
0.0

0.0
0.0
0.0
() .. ()

0.0
O. ()
O. ()
O.Ci
O. ()
0.0
O. Ii

0.0
0 .. 0
O.U
0" ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
u. (i

O. ()
0.0
O. C)

Cl.O
().O

0.0
0.0

0.0
(} .. ()

0.0
0.0
() .. ()

0.0
0.0
C'. n
{") n ()

() .. f)

u. ()
O. '.)
(;" ()

() .. ()

I.'" 0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
() .. (j

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
(j .. ()

0.0
0.0
(i. U
()" f)

0.0
0.0
(j" 0
O. ()
(i. n

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
().O

0.0
'),0

0.0
0.0

0.0
0.0
0.0
0.0
0.0
(;,. ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
(i II ()

0.0
0.0
o. ()
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,,0

0.0
() .. ()

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
u
o
o
o
o
u
o
()

()

o
o
(1

1)

Cj

o
U
o
()



DOCI<:ET 96·- P::
REF'L Y COMMENT:::;

ARTHUR K. PETERS
CONSULTING ENGINEER~

70 IT! F ( '50, 10)

FREQ (MHz) 930
ANT HT:;:; (1Ti)

EFF HT:::; (IT!)

TX SITING RANDOM
DEL H (IT.) ~;o

1< 1 • :3::::492

TX
TX

RX
NO

VERTICAL POLARIZATION
70.0 RX 1.0
70.00 RX 1.00

:::: I T I NG RANDOi'l
320 NS 320

BROADCAST SERVICE - 50.0 % LOCATIONS - 10.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

Isotropic Field Strength (dBu) EHRCIR
«dBk

;;;.t ERF' (dBk)
0.0

Ltot
dB

Lfs
dB

DI~:n

kIT!

4.00 103.9
,::.. 00 107.4
:3.00 109. ':')

1(i • 00 1 11 • ::;::
15.00 115. :::
20. 00 1 1 7" • :::::
:2~; • 00 1 1. 0:;. • ::::

::;::0. 00 121. 4
35.00 122.7
40.00 123. ":;1

45. 00 1::~4. '::'
~~;O • 00 12":;. ::::
::~15. 00 1.::6. '::'
60.00 127.4
I,:<:~ •00 1:2::::. 1
70.00 12:::::. 7
75. 00 129.::::
:;::0. 00 12':':'. ':;I

:35.00 130.4
<::'(> • 00 1::::0 . 9
':;"5. 00 131. 4

:I 00. 00 1. ::::: 1 .. :::::
105 .. 00 1::::2. :~

1. 10 .. 00 132. (:.
115 .. 00 1. ::=:3. (J

120. 00 1:::;::::. '1­
12 1

:;. 00 1:::3. :::::
130.00 134.1
13"5 • no 134. 4
140.00 134.7
14~:; .. 00 1::::':";. 0

104.9
112. 1
11 eo • .-:;
120.5
123./.:.

134. :::::
13':>'.0
142. :::::
146. ::=.:

149.4
151.7
15::::. '::'
15/:,.0
1 ':~:::::. 0
160. 1

164. :::::
1(;.7 .. 4
170.0
17:2.6
175.2
177. :::::
1:::::0.4
1::;;:0. ';'

1 :::::2.0
1::::2. f::..

183.;'
1:::::3.7
1::;;:4 .. 4
1 :;:::5. 0
1. ::::: ':i .. (:.

c:..-c::- .-',
._1 ... .1 • ...::
C· .-, .-.,
.,-(":: ....:

46.0

-::'1.. ".Y'
._.' '._'.. ~

24.1
21. ,)
i) . :::::

1/./
1 '5 .. 1'::­

1 :~:. "';

...... :' 1
...:,." _f.

4./
c:· .'-,

~, .. ,_I " ...;.:

/.4
._-::: M ()

•• ;::: n /::.'

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O.U
() II ()

0.0
0.0
()" ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O. ()
0.0

0 .. 0
O.U
0.0
0.0
0.0
O.U

O. (J

0.0
0.0
0.0
0.0
(1.0
() ~-- ()

()" (i

0,,0
~) " ()

() .. ()

(l • (i

,). ()

o d ()

I.)" ()

0.0
() rt ()

(j .. (i

() tJ ()

C) .. ()

().O

(.1 .. ()

() .. ()

o. ,)
U.O
'J. ()

i)., (>

o.()
fJ. 0
U.O

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0 .. 0
0.0
0.0
(}.O

0.0
0.0
0.0
0.0
0.0
(). 0
0.0
() if ()

() .. i)

(). (I

0.0
U.O
() . ()

o.u
O.n
o. Co

0.0
U.U
n. I)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
O. ()
0.0
0.0
0.0
0.0
()" ()

0.0
O. ,)
0.0
0.0
0.0

U.O
0.0
0.0
0.0
() .. ()

O.U
0.0
0 .. 0
o. ()
(). 0
0.0
0.0
0.0
0,,0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
() II ()

o. ()
0.0
0.0
0.0
(\. 0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O.U
U.. O

o
o
o
o
o
o
(!

o
o
()

o
u

o
o
o
()

o
o
o

o
o
o
(1

()

u
u
o
o
(1



DOCKET 9/::.-1:3
REF'L Y COMMENT~::;

(;HTHUR ~:::. PETERS
CONSULTING ENGINEERS

150 IT! F ( "':~O, 1 0 )

FREQ (MHz) 930
ANT HTS (ITt)

EFF HT:::; (ITt)

TX SITING RANDOM
DEL H (m) 50
~:> 1. • 3::::4';:-J:;:::

TX
TX

RX
NO

VERTICAL POLARIZATION
150.0 RX 1.0
150.00 RX 1.00
:::: I T I NO RAND01~1

320 NS 320

BROADCAST SERVICE - 50.0 % LOCATIONS - 10.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

Isotropic Field Strength (dBu) ERROR
«dBk

at ERF' (dBk)
0.0

Lfs
dB

D I ~:;T

kIT!

2. 00 97. :;:::
4.00 10::;:.9
,1;:,.00 107.4
::: . 00 109. 9

10. 00 111. :;:::
1 ~5. 00 115.::
20. 00 117. ::::
2'5. 00 11 0:;> • ::::

30 . 00 1.:?.1. 4
3~5. 00 122. 7
40.00 12::::.9
45.00 124. ';!

~:iO . 00 125. :::
5'5.00 L~6.f.::,

SO.OO 127.4
I:.,':, • 00 12:::. 1
70.00 128.7
7:::i II ()(> 1 ;~';' n :3
::;::0. 00 129. 9
S:5. 00 1 :30. 4
90.00 130.9
')':i.OO 131.4

100. 00 131. ::;::
1 o::~. 00 132. 2
110. 00 132. /.:.
1 1 ,:;. 00 1:3::::. 0
1. ::::0" 00 13:~::. 4
1::::'5. 00 1:'::3. :;:::
J 30. 00 134. 1.
1:'::::;. 00 134. 4
140. 00 1:34 . 7
14':i.00 1 ::::::i. 0
:[ ':;0. 00 1:::':'~i"::::

106.4
111.. 0
114.~S

117.~:i

1 ::::'~" 2
13') • '::'
142.7
145. I;;,
14::::. '':;
1 :::~ 1. " 2
1. ~i::':. ~:;

155. ::::
1 "':i:::: • 0
160.2
162.4
1"::A.7
167. 1
11.::.9. :7
172.2
174.:::
:1.1'7.4
1:;:::0. 1.
1:::1.4
1::::1 • ':!
1::::2.4
1 ::::2 ••:/
1::'::::'::.4
1 ::::::;:. '-:;J

1:=:::4" ~~i

69.4
/::.4. ::::
61..:~::

~;2 .. ::::
47" L1
43. :3

.,:, .~. ".~,
,_,,_, II ..:_

33.1.
30 ..1
..-:,--.., .-:)
.i: __ l .. ',.• '

24. t,

.2:~: "' -:~:

20"0

1 ':i " ,'.~.

13.3
1 L 1

1>'
-4.3

>-fe •• 1.

·>·7. J
__ . -1 I_

I " .~.{

0"0
() .. ()

0.0
U.U
(). ()

() " ()

0.0
0.0
0.0
() .. ()

0.0
(). ()

() . ()

() .. (}

() I' ()

() .. ()

() .. ()

() .. ()

(j" (;

(} .. (;

() .. ()

0.0
O.U
U.O

0.0
0.0
0.0
0.0
0.0
0.0
0.0
() I> ()

0.0
0.0
0.0
0.0
0.0
0.0
O. ()

0.0
0.0
0.0
0.0
0,,0
0.0
0" (i

() " CJ

O. ()
0.0
o.n
() or ()

0.0
0.0
0.(;
o.n
0.0
I) .. ()

()" ()

() .. (l

c .. ()
(1. ()

() .. ( )

(). ()

( '. i l

0.0

0"0
0.0
()" 0
0"0
() " ()

0.0
0.0
(; .. ()

0.0
0.0
0.0
0"0
0"0
0,,0
0.0
0.0
0.0
0.0

0.0
0.0
() .. ()

()" t)

(). ()

0.0
().O

(1"0

O. ()
0.0
()" 0
() .. ()

(),. ()

0.0
0.0
0"0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
U.O
O.U
0.0
0.0
0.0
0,,0
0.0
0.0
0.0
0.0
0.0
()" ()

0.0
0.0
() .. ()

0.0
0.0
O.U
0.0
0.0
0.0

() or ()

0.0
').0
0.0
() .. ()

0.0
0.0
0"0
() or (j

0.0
(j .. ()

0.0
() u ()

0.0
(). (l

()" ()

1).0
').0
()" ()

1).0

0.0
0"0
() .. ()

0.0
0,,0
()" (}

() .. ()

0"0
o. ()
0.0
0"0
0.0
0.0

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
()

o
(>

, )

o
(>

o
o
(i

o
(J

o
o
o
o



[If)C:KET 96--1 ::::
REPL Y COMt1ENT:::i

:.::00 ITI F ( 50, 10)

I:'iRTHU~-:;: k" F'ETER:::;
CONSULTING ENGINEERS

FREQ (MHz) 930
(~NT HTS (m)

EFF H-r-::; (ITI)

TX SITING RANDOM
DEL H (rTf) 50
1< 1.3:::492

TX
TX

RX
NO

VERTICAL POLARIZATION
300.0 RX 1.0
300.00 RX 1.00
:::; I TI NG RI~NDCll"l

320 NS 320

BROADCAST SERVICE - 50.0 % LOCATIONS - 10.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

DI::n
km

Lfs
dB

Ltot
dB

Isotropic Field Strength IdBu)
(>.0 -1?9. 1? -99.9 _'?l~.l?

at ERF' (dBk)
-99.9

ERROR
«dBk

:2.00 97. ::::
4. 00 103 . '~1

1:;:•• 00 107.4
:::: . 00 10':;'. ')

:l. O. 00 1 1 1 • ::::
1 ~~. 00 1 15 • ::::
20. 00 117. ::::
25. 00 119. ::::
30.00 121.4
31:~. 00 122."7
40.00 123.9
4:5.00 1~~~4."::1

~:iO . 00 12:5. :::
~t~;. (H) 1 :~tS. (,
60.00 127.4
1':.5. 00 12::;::. 1
70. 00 1~:::::::. 7
7~i.OO 129.::=:
:::: () • (> C) 1. ~:~ I~) • '~i

::::~5 • 00 1 ::::0. 4
'?O. 00 130. ':;,
')::i. 00 131. 4

100.00 131. ::::
1 i.Y:~ • 00 132. 2
11. (J. 00 132. I:'

1 15. 00 1 ::=:3.0
120. 00 1 :=~:=;:. 4
12':i. 00 1 ::::::::. ::::
1 ::::0.00 134. 1
1 ::::::i. 00 1 :.::4. 4
140.00 1::::4.:'
145.00 135.0
1 "::;0. 1)0 1 :=:::"i .:

'~)7 • :::
103.8
107.3
109. ::::
111. .';:.
115.0
119.4

127.4
1::=:0. :::::
L::4.0
1::::7.0
139. ':;1
142.6
1.<.'!-,:i. :3
14"7. ';i

1~iO. Lj.

152.9

1:::17 • .';:.
1 ::i·::"I. ')
162.3
164 ..~.
167.0
169.4
171.9
17 Lj.• ",:,

IT7.0
179.6
H::2.2
1 :::::2. (:.
1::;:::3.0
1 :::::=:. t::i

77.9
71. ':;J
6:::::.4
66.0
64.1
60. ::::

52. 1
4::::.4
4!":~. 0
41. ::::

::=:::::. 1

U:::. 1
1.:::; . :::::
1::: • ~:;

1 L 1

..- ..''._'. "-,'

1 .=:
.- 1 .:
_~ - _' '~l

'.' ..

.-"/ ."

0.0
0.0
(l.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
(). ()

(). f)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
() .. Ci

O. I)
(). (I

(l.O

0.0
().O

() • I)

Cl. U
(). ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

u. ()

0.0
0.0
(0"1. (I

U. ()

{). ()

0.0
0.0
(). ()

o.n
(J. ()

0.0
Ci.n

0.0
0.0
O. (l

(j.n
(j.n

1).0
0.0
(l.O
U.O
0.0
0.0
0,.0
0.0
0.0
0.0
O. ()
0.0
0.0
O. ()
U. ()
O. ()

0.0
0.0
(i.O

0.0
0.0
0.0
0,,0
iJ.O
().O

(). ()

0.0
0.0
0.0
()" ()

0.0
(I, ()

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O.U
0.0
o. ()
0.0
0.0
0.0
O.u
0.0
0.0
0.0
0.0

() a ()

(). ()

0.0
0.0
(III (}

(). ()

0.0
0.0
0.0
0.0
0.0
U.O
0.0
('j .. ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,,0
C).O

O. I)
0.0
Ci.O
0.')
0.0
0.0
(l.U

O.U
I). U

o
o
o
(J

o
o
o
o
o
()

o
I)

o
o
o
o
o
o
o
o
o
o
o
o
o
o
n
o
o
o
o
(i

o



DOC~:::ET 96-·1 :::
REPl.. Y COr-'1t-1ENr:::

,;F(fHUR 1<. PETER::::
CONSULTING ENGINEERS

600 111 F ( 50·, 10)

FREQ (MHz) 930
ANT Hr::: (ITt)

EFF HTS (ITt)

TX SITING RANDOM
DEl.. H (ITt) !:iO
v: 1 • ::;::::::492

TX
TX

RX
NO

VERTICAL POLARIZATION
600.0 RX 1.0
600.00 RX 1.00
'3 I T I NG RANDClf'l
320 N~::::?U

BROADCAST SERVICE - 50.0 % LOCATIONS - 10.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

Isotropic Fi@ld Str@nsth (dBu) ERROR
«dBk

at EF:P (dBk)

0.0
Ltot

dB
Lfs
dB

Dl:::;T
k ITI

2.00 97.S
4.00 103. ':;1
6.00 107.4
:3.00 109.9

10. 00 1. 1 1 • ::::
1 ~i • 00 1 15 • ::;::
20. 00 1 17 • ::::
25. 00 11 ';:-1 • :;:::

30.00 121.4
35.00 1;~2. 7
40.00 123.9
45.00 124. ':)
~50. 00 12':i. :::
55. 00 12/:':'. /.:.
60.00 127.4
,~,5.00 12:=: . .1
70.00 12::::."7
75.00 129.3
::::0. 00 129. '-';1

85. 00 1 :::;:0 . 4
':'/0. 00 130. 9

9::i. 00 1 31 . L').

100. 00 1. :::: 1 . ::::
1 O~; • 00 1:::::2 •2
110. 00 1 :3:! • /:.'
1 15. 00 1:33.0
120.00 133.4
1 :;;~5. 00 1::::3 • ::::
1 :30. 00 134. 1
135.00 134. t+
140. 00 1 :::::4. 7
14"5.00 1 ::;::5. 0
150. 00 1 ::;::::;. :3

107.3
109. ::::
111. 7
115. 1
117.4
1.19.2
120. /::'
121.7
1 ~"22. 7
124.':i
127 .. ~i

1::::0.4
1 ::::::::. 1
13~i. ::;:

141.0
14:::::./.:.
146.1
14::::. ::i
150. ':)
1 ~;::;::. ::::
155. ·7
1 '5::::.:2
1'':,0.6
1/:.·3.0
1,~<5. 4
167.':}
170.4
172. ::::
1 7':i. :::
177. :::

71.9
.':;'::::.4

I::..i~ • ()

":;.,1...1 .. /

J,-::-r.::-- ,._,
"_l_._/ .. 0'::

51 ..'.

42.L

.--,-'"
-_.":'/ .....:'

27.2
24. :':

17. i.
1,,:,.
j;:-. ::
11) .:

<!

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
().O

() a ()

0.0

().O

0.0
0.0
0.0
0.0
0.0
(l.O

0.0
fl.O
(l.O

i.) If ()

0.0
IJ. (}
() It ()

()" ()

o. (,
I:) • ()

() It ()

n. ()
0.0
O. ()
0 .. (I

() n ()

0. '.
() " ()

(')" U

() .. ()

0.0
o. (,

0.1l
(1 •. Cl

l) i J

(J c, (1

() . ( )

1)., I)

I j" i!

'J .. 1,.1

I') "

11

0.0
0.0
O.U
0.0
0.0
0.0
() n ()

('; 11 (;

0.0
() It ()

0.0
(1.0

0.0
U. ()
(). (i

n.u
0.0
O.C>
0.0
'J.O
(). ()

0.0
0 .. 0
i.J" ()

I)" ()

0.0
() .. ()

() .. ()

U.O
0.0
() " ()

() .. ()

0" ()

0.0
U .. (i

0.0
O.U
0.0
0.0
0.0
(i .. (i

0.0
0.0
0.0
0.0
0.0
() II ()

U.U
Cl It ()

O. 'I

0.0
o. ()
o.u
0.0
0.0

() " ()

() .. ()

0.;\
() .. I.)

O. i)

O. 'J
O. (l

0.0
() II (~

0 .. 0

0.0
0.0
0.0
0.0
O. ()
0.0
0.0
0.0
0.0
0.0
0.0
() It ()

0.0
0.0
() .. ()

().O

()" (,

(). ()

0.0
() .. C>

0.0
0.0
0 .. 0
0.0
() .. ()

()" ()

il.O
() .. ~)

i). U

I)" 0
').0
() .. \)

() It ()

(>

o
o
o
o
o
(J

o
o
o
o
o
(J

o
o
o
o
o
o
o
o
o
o
o
o
o
o
(>

o
o
o
o

******* WARNING *******
?~ Cot1BH~ATIOI'~ OF F'l4F,Ar'II::,TF~R~::; I~:; (lI.fT OF- H(ClfK'E.

RESULTS ARE PROBABLY INVALID.



DOCKET 96-1 ::::
REF'L Y COMMENr::;

1000 IT! F(50,10)

ARTl-·IUP ~:::. PETER:~;

CONSULTING ENGINEERS

FREQ (MHz) 930
ANT Hr::; (ITJ)

EFF HT~::; (ITJ)

TX SITING RANDOM
DEI_ H (IT!) ~iO

1< 1 • 3:::::492

VERTICAL POLARIZATION
T X 1000.0 RXl. (1

TX 1000.00 RX 1,,00
RX SITING RANDOM

NO 320 NS 320

BROADCAST SERVICE - 50.0 % LOCATIONS - 10,,0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

DE;T
km

Lfs.
dB

Ltot
dB

Isotropic Field Stren9th (dBu)
0_0 -99.9 -99#9 -1~().9

at ERr:' (dBk) ERROR
":<dBk

:::. 00 iiJ7. :::::
4.00 10:3. ':;­
,:::,.00 107.4
::::. 00 109. 9

10 . 00 111. :::
15.00 115.3
20. 00 1 17 . :::
25.00 119.8
30.00 121.4
::::5. 00 122. 7
·40.00 12::;::.9
45.00 124. ':;1
~::;O. 00 125. :::::
::,,::~. 00 L~b. I:',
(:.0.00 127.4
6::~ • 00 12::=':. 1
70.00 12::::.7
75.00 129. ::;::
:::0. 00 129. ':;1
:::::5. 00 130. 4
90.00 130.9
9 rS.00 1::::1.4

100. 00 1::::: 1. • ::::
105. 00 1 ::::2. 2
110.00 132.6
115.00 133.0
120.00 133.4
125. 00 133. ::::
130. 00 1. ::::4. :[
1:::::::~.(J0 134.4
140.00 134.7
14~5. 00 135. 0
1. ~;O. 00 1 :::::",:i" :::::

':;"7. ::::
103. :::::
107.4
109.8
ill. 7
115.2
117. I':.
119.4
120. E:
122.0
12:;:.0
1:~3.:::::

124. /.:;.
125. ::::

126.5
127,,0
12::: .::::
130 ..~:,

1 :3~;" '~i

1:::::::::.4
141.0
14::::. ::~

14':::.• 0
14·::::. 5
1:;;0. ':':'
15:::::.4

15:::::. ::::

77.9
71.9
t,8.4

64.0
60.1.:.

56.4
5~5 .. ()

51 .. )
51.2

4'::;'. ')
49 .~:

4:::::. :::::
"17.4
4'::i. 1
42.5

.-::,'-, ::'
_.' I •....•

34. ::::

,"} ":'
,:- " .. -._'

24.::::
;';:'.4

1. ~:i. 0

1;: .. '~i

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
i) .. ()

I:) II ()

0.0
() tI (;

0.0
O.U
0.0
O. ()
() .. ()

() .. ()

t) .. ()

0.0
() If (}

(J. ,..1

() " (j

(J ~ (j

().o

0.0
c} .. ()

0.0
0.0
0.0
C> .. (}

0.0
O.u
().O

O.U
O.U
0.0
0.0
0.0
0.0
U.U
(). ()

O. f)

() II ()

(J.Ci

0.(1
(J.O

O. ()
(). ()

0 .. ()
t) .. tJ

(.i .. (.)

(" II (j

() .. I.)

0.0

("J. ()

\) .. :)

0"0
0.0
0.0
;)" ()

() .. (J

0.0
0" ()

()" ()

U.U
0.0
U.U
() ~ ()

() n ()

0.0
0.0
() .. ()

()" ()

(J.O

() .. ()

(:" 1.• :-

Ci"

.. I ,',

(J" ()

() .. (J

0.0
0.0
0.0
0.0
0.0
(). (J

0.0
0.0
0.0
0.0
0.0
0.0
0.0
o. ()
0.0
0.0
0.0
0.0
0,,0
0.0
0.0
()" ()

o. ()
U. (J

0.0
() .. ()

0.0
0,,0
0. 1)

0.0
0.0
0.0
~) n ()

U.O
0.0
O. (j

0.0
0"0
0.0
0.0
0.0
0.0
() .. 0
0.0
'1.0
0.0
()" (,\

0.0
()" ()

() n ()

() It ()

(J.O

0.0
() .. ()

().O

1).0
()" (;

() .. ()

() n ()

() " ()

(I n ()

()" (.i

0.0
() , ()

"'";.:.
'-'
o
(I

o
(J

o
o
o
o
o
o
(>

o
o
(>

(I

o
o
o
o
o
o
o
o
o

(>

o
o
(>

(J

(l

******* WARNING *******
A COMBINATION OF PARAMETERS IS OUT OF RANGE.

RESULTS ARE PROBABLY INVALID.



DOC~:::ET 9/.:.-1 :=:::
REPLY CCiMMD,JT:=::;

r~RTHUR K. PE:TER:::::
CONSULTING ENGINEERS

~:20

VERTICAL POLARIZATION
/::;;X 1.0
RX 1.00

F:ANDC)!"l
r-!::::;

::::0. (>

30.00
:=::; I T I Nt3

TX
TX

RX
NO

FREQ (MHz) 930
ANT HT:::: (ITI)

EFF HT~=::; (Hi)

TX SITING RANDOM
DEL 1--1 (Hi) 50
1< 1. ::':::=:::492

BROADCAST SERVICE - 90.0 % LOCATIONS - 90.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

150t~opic Field Strength (dBu) ERROR
«dBk

at EFW (dBk)

0.0
Lt(lt

dB
Lfs
dB

n I :::;r
kIT,

::?OO 97. :::::
4.00 103.9
( .. 00 107.4
::::: . 00 109. ')

10.00 .1..1. 1. • :::::
1 '5. 00 1. 15. ::.::
:::0. 00 1. 1. 7 • ::::
2::3. 00 1 1 ':>' • :=:::
::::0. 00 121 . L~

:::::':' • 00 1::::2 . 7
40.00 .1.2::'::.9
45.00 124. ';1
::~:.O. 00 12::;. :::::
"::~:::" 00 12,1:.. (,
(,0 . 00 1 X7 . If
«::i. 00 12:::::. 1
70. O(J .1. :::::::::. 7"
T5.00 129.3
:=:::0. 00 1 :::;";:, . -;..
:::;:::i. 00 130. 4
':'0. 00 1 :~:O. -;..
9~~~ • 00 1:~: 1 .q

lOO.OO 131. :::;:
1 O~:" 00 1. :~C,. 2
1 1 (I. 00 132. (.
1. 1 ~;3 . 00 1::::3 • 0
120. 00 l-:n .'1­
12".3 "00 1:::::'::. :::::
j ::::U. »0 1::::4-. 1
1 ::::~:=;. 00 1:::4. 4
140.00 1:34.7
14':•. 00 1 :-;:::;i. 0
1"iO . 00 l~:':;;. :~:

1Z~. ~.

1:30.4

1::::9. /.:.
143.2
150.7
157. ::?
163.2
1.~.:::::. ::
172.5
17(.. 7
1:::::0. ,;':.
1. :::::4. ':-i
1::::::=:::. 1
191. /..:,
1';14. :::::

201.0
204.0
207.0

212.:::::
~-:-~14. 4
21 ~5 . .1

21 :':i. f::
;::'11':,.4
::17.0
21."j'. b

21 ::::: • .1
21:::::.7
21';'. 1
219. I':,
220. ()

4~=,. 4
40.2
36. I

2'::;. I
.1 :~:: • ,/:'
12" I:',

7'" /:..
.:.. ·-:'1
._.1 " •..:~

--4. ':)
___ J::) ...;..... ., /

-.12,,4
-1 ':i. ::::
-1. c)" ()

.-,.'-.
-- ~:....;.... .r:

--:::4. >
--~:/ • 1

--:::::').4
-4()" I
---4 1) •

-_·.Dr 1 If "',

-41" 'J

-11·~:" if
---42. 'I

---43.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
().O

() .. ()

(),. ()

0.0
0.0
0.0
U.O
O. ()
n.o
() I> ()

0.0
0.0
').0
0.0
() .. (J

() .()

0.0
0.0
0.0
(i" ()

0.0

0.0
0.0
0.0

(J" f.)

() .. 0

0" (i

() .. ()

O.U
(: .. ()

()" ()

(). ()

(). i")

(i .. (;

0.0
U. ,-)

(I. ()

(} '" ()

(j., (}

(; It f)

'J" ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
() .. ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
n.o
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O. Ci

0.0
0.0
0.0
0.0
0.0
0.0
o. ()
o. ()
0.0
0.0
0.0
0.0
O. ()
0.0
o ..J

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
O.U
0.0
0.0
0.0
0.0
O. Ii
0.0
0.0
0.0
0.0
() ~ ()

o. ()
0.0
O. (l

U.O
() II (:

() .. (1

':J .. ()
0.0
0.0
o. ()
0.0
0.0
0.0

o
o
o
o
o
o
o
u
o
o
o
o
()

()

u
o
u
o
()

o
o
o
o
o
o
o
o
o
()

o
o
o
o



DOCI<E:T 9/::.-1 :::;:
F;:EPLY C:CWiMENT:;:::

t~fnHI..IF< to:. PETER::::
CONSULTING ENGINEER~

VERTICAL POLARIZATION
RX 1.0
RX 1.00

RA~,m(tI"l

N:::::

/0.0
70.00

:::; I T I NG

fX
TX

RX
NO

FRED (MHz) 930
ANT Hr;::: ('T,)

F"FF HT:::: .; ITI )

TX SITING RANDOM
DEL H (O'f) ':::;0
I 1 • :3:::::49:2

BROADCAST SERVICE - 90.0 Z LOCATIONS - 90.0 Z TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

Isotropic Field Strensth (dBu)1:)I:::::T
k/TI

Lfs
dB

Ltot
dB 0.0

at ERP CdBk) ERROR
-'?'~! • 9 <- -::: dBk

4.00 10:3.9
6.00 107.":1­
:::::. 00 109. ')

10. 00 1 1 1 • :::::

1 ":i. 00 1 1 ':~. 3
20. 00 1 17. :::::
;"5.00 11 ':;i" ::::;

30.00 121.4
::::::; . 00 LU. 7
40. 00 12::=:. ':y'
4'::'.00 124.9
::::~() .. () () 1:2 ~::; II ::::

':,,,,:;. 00 12f::.. {­
60.00 1Z7" 4
i\ ~:~ • ()i) 1 :~: ;::.. 1
)'0. 00 1:2T:. '7
7'::;. 00 129. :~;

::::(J. 00 129. 9

:::'~~ . 00 1:::::0 . ;;1­

':jO. on J 30. ,;;
'::"5 . 00 1:::: 1 • 4

1. 00.00 :l :~:1 . ::::
1 U':~;. 00 13:2.:2
:I 10. 00 :I. :::::? (:.
1.1 ~~; .. (>(i 1. :~;:::. ()
1~'(). 00 1::::3 .. 4
12':5. O() 1 ::::3. ::::
1::::0. 00 134. 1.
1::::~5. 00 1 ::::4. 4
J!.I-O.OO 134.7
14'5.0013':;.')
J ~:--; () II () () 1 :::.: ~5.. :~:

117.0
1:24.4
129.4
1. :::::3. ::::
1 :::::6 • (;.

14:::::.7
149. :::::
.. ~-..-' f:::- t::;.
J.....1._.1. "_I

1~,o. ;::
16"':~. ':i
170./
174.6

1::::2. 2
1 ::::::::;. 9

1'::-!:::~.9

19(;.. J
1 ,?,) • :;'

202.=:
20'5. '1
20:::::.4
211.~::

::'14.2
21 ~:::; .. ()
21 'S. ,L,

21 (" :::
21 {:'. 9

21.:::::.0
:? 1 ::~:. /'
219. 1
::' 1 ,=, • ~;

t:::- l'~1 .-;....1.=." .<

,::; 1 .:=:
46. ·1­
42 . ~.~

.-.,--
',:' -;." " 0':

32. 1

-:::0. :.:

-1:,_ .. c

--10.1
-1:::; • /:­
·--1 -7 .1

.._- .' '- ' ..
. ,: .. l~' .. ' __ .'

-- 41. • 2
--lj 1. • '
-1-+ 2.::::
-42" :::::
--43. :::
-- .Cj-:::.. :::

0.0
0.0
0.0
0.0
0.0
(} II (;

(i.O

0.0
() .. (j

() .. ()

I.). (}

0.0
0.0
C'II (i

0.0
0.0
0.0
0.0
(; .. ()

() It ()

0.0
0.0
(} .. ()

0.0
O.U
0.0
() .. ()

0.0
(i .. (J

0.0
() .. (}

() .. (}

0.0
() .. ()

0.0
0.0
() .. I.)

() 1>' ()

O.. U
() .. ()

() .. ()

0.0
0.0
0.0
0,,0
() .. ()

() .. ()

0.0

(i .. i.)

0.0
() .. ()

t) .. (j

0. I)

0.0
0.0
0.0

(J" ,)

(l. oJ
(1.0

0.0
0.0
0.0
(i .. (j

() n ()

(),. ()

()" (}

()"O

0.0
0.0
0.0

() .. ()

c) " ()
i)" ()

(i .. ()

(; or ()

0.0
0.0
0.0

0.0

i)" (i

() .. ()

n.n
() Of ()

,). ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
O.U
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
() .. ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
(; .. ()

0.0
0.0
0.0
0.0
0.0
0.0

() .. ()

0.0
0.0
0.0
C.O
(). ()

0.0
(i. (j

0.0
0.0
0.0
0.0
(>. ()

() It (j

(} .. ()

0.0
0.0
(i. t)

0.0
0.0
c}. (>

0.0
0.0
0.0
0.0
0.0
O.U
(i II t)

() .. (i

0.0
0.0
0.0

o
(I

o
(I

o
(>

o
o
o
o
o
o
o
o
o
o
o
o
o
(>

o
o
o
(>

o
o
o
o
(>

(>

o
(1

o



DOCKET 9b-l:::
REPLY COMMENT::::

ARTHUR 1<. PETER:::;
CONSULTING ENGINEERS

FREQ (MHz) 930
ANT Hr:::: (lTd
EFF HTS (rn)

TX SITING RANDOM
DEL H (IT!) 50
1< 1 . 384';:''::;:'

TX
TX

RX
NO

VERTICAL POLARIZATION
150.0 RX 1.0
150.00 RX 1.00
':; I T I NCi ~-:;:ANDCIl"l

320 NS 320

BROADCAST SERVICE - 90.0 % LOCATIONS - 90.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

Isotropic Field Strength (dBu) ERROR
<:<:d8k

;,i t ERP (dBk)

0.0
Ltot

dB
Lfs
d8

D 1:::::1
kIT!

2.00
4.00
,t.~" 00
::::.00

10.00
1 ~5. 00
:20.00
25.00
30.00
35.00
40.00
4~i. 00
~50. 00
':~::~. 00
(~,O. 00

b::'i. 00
/0.00
7~5. (>(:>

:::::0.00
:~:::i. ()()
90.00
'"7';::;. ()i)

10n.on
1O~I. 00
110.00
115.00
1::::0.00
1:;:':i .. 0(1

130.00
135.00
140.00
14":i.00
1":;;0.00

103. ',::/
107. lJ.
109.9
111. :::::
11':i.3
117. :::::
119.::::
121.4
1 :~'2. 7

123. '::"
1:24. '?
1,2~i .. ::::
12,~,. 6
127.4
12:::::. 1
1, ~~:~::. 7
12(:) • :::

129.9
130.4
130 ..)
1:':::1.4
131 . ::::
1 :::<' . :?
1,32. /:'
1 :~::~:. 0
13:::.4
133. :::::
13 i {. 1
1:34.4
134.7

111.'-1
1 1. ::::: • ':=:'
12::::: .. 4
l:~:7 . 1
:t ::::0. ::

142. :0;

147.6
1 ':;2. 4
1~:i7 • 0
1/:.1.4
165.7
1. /:~, 'i) • 'il

17..:j..O

1.77.7
1 :::::.1 • :=:
1. ::::: 4, • :=;:
1. ::::::::: .:=.:
191..7

19:=.;:. :"
201 . 1~

:~:~Cj4 n ~:;

:2C>'] • ::~~

>: 1O. ":i
213.5
21,':;. :2
21 ~5 .. ';'

217. 1
217.7
21 ::::: .'=:
~;: 1 :=.::. :::::

~~;7 . 1
~::; ::;:~ .. l*

"::' "~I
,..",.'" ...:.

1:;:::.7
J 4.::
10.0

C:' ,"',
, ..' . .~'-,

1. ::
- ' I I

,-9. 1

-,12. 'ee;
-, 1 ~~i , ,;,

- 1) . -c'

'.,,-.. 1:."::
.r • " '

,-_:::1 .. 7

--':=4. :::::

·,lO .. :I
---40./
-L~1.4

() t, ()

0.0
0.0
(j. 0

() .. tJ
n.o
() .. (I

u. '::
0.0
O. ()

O ••J
0.0
()" ()

iJ. U
i) .. (1

()" ()

I:) .. ()

,). C'
{) .. C·

()" (J

() .. ('J

() .. (}

0 .. (,
(). i)

() It (,

() .. (,1

U" (i

(1.0

0.0
() .. ()

0 .. (>

() .. ()

()" ()

(";. C'
() ~ ()

() .. ()

(:1" ()

() . ()

(). ( )

C-). (l

(j. (J

,) .. 0

O. (\
()" IJ
(l • ( ;

u .. (~

i) • ( .~

0 .. {)

I.;" 1.i

() .. 0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
() .. ()

0.0
0.0
0.0
0.0
0.0
0.0
() q ~)

(} .. ()

0.0
() .. (j

() .. ()

O.U
0.0
() .. ()

(; .. ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O. ()

0.0
() .. ()

(}" ()

0.0
() .. ()

(). ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
().O

()" 0
0.0
0.0
0.0
0.0
0,,0
() .. C)

0.0
0,,0
(} .. ()

0.0
0.0
0.0
0.0
0.0

o
o
o
o
o
o
o
o
o
o
()

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o



DOCVET '~)6'-1 ::::
j:;:EPLY C:C)MMENT::::

300 III F ( 90 , 90 )

ARTHUR 1<. F'ETER~::;

CONSULTING ENGINEERS

FREQ (MHz) 930
ANT HT:;:; (1Tf)

EFF Hr::: (TTl)

TX SITING RANDOM
DEL. H (1Tf) 50
b:: 1 • :3::::492

TX
TX

RX
r,lO

VERTICAL POLARIZATION
300.0 RX 1.0
300.00 RX 1.00
:::; I T I NCi F:r;NDOI'1
320 NS 320

BROADCAST SERVICE - 90.0 % LOCATIONS - 90.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

DIST
km

L.f£,
dB

Ltot
dB

",_t ERF' (dBk) ERROR
<--<:dBk

2.00 97. ::::
4. 00 1 O:~: • ':;1
,t.~" 00 107.4
:::: . 00 109. 9

10.00 111. :::::
1.~5.00 11~5.::::

:20. 00 1. 1. "7 • ::;;:
25. (H) 1 l'?) .. :::
:::::0. 00 j~? 1 . 4
35.00 122.7
40.00 L::3.9
45.00 124.9
~iO. 00 12:'i. ::::
55 .. (J() 1:2<.:... ,~,

60.00 1:-':'7.4
6::•• 00 12::::. 1
70.00 12:::::.7
75.00 129.3
:::;:0.00 129.-=-'
::::5.00 130.4
90.00 1 ::::0.9
95.00 131.4

1 00. 00 1 ::::: 1 • :::::
105.00 132.2
1 10 • 00 1:::::>. /~.

1. 1<5 • 00 1::::3. 0
120. 00 1:::::~::. 4
1 ;~~5. 001::::3 .. :::.:
130. 00 1 ::;:L]-. 1
13':i.OO 1:::::4.4
140. 00 1::;:4. "7
145.00 135.0
1 '50 . 00 :I :::::::; .. :::::

110.0
116. 1
11 ';). 7
122 .. ~2

124. ::;::
12::::.0
13:~:. 0
13"7. ';)
14:;;:: . .it

146.7
150. ::::
154. ::::
1~;::::. -;

166.3
16'~'. 9

173. /:,
1. T7.:2
1:::::0. ,f:,

1:=':4.0
1::::7.4
190.7
1 ';/:::::. 9
1.':;17.2
200. :~;:

:::::03.4

21!':;. i:,

~? 1.6.3
2:U:,. ':J

::0 17 . I~,

~i(-., .. :i
1::'- .'-, 1::
-...1 ..::' II ' .•J

~.:; 1 .. ~:i

47" :::;:
4,:: 0-/

<;"'7 <I
~.' ,I ~

::::=:" /i

:'9. ]

:? 1. or (\

1 ;.'.i

1.::- ,"',
.• 1 .. ,"',

--1. • ,+
-···4 .. ")

'--1 ,+ • 'i

-- i :=:" ?
- 1. 4

""'-,-'" l

..,. '.~'... " .. '", '._'

--·4 r . 2
--/j·l • ::::

O.U
0.0
0.0
0.0
0.0
U. ()

0.0
0.0
().O

0.0
O. (l

(). ()

(J.O

0.0

0.0

0.0
() .. (j

.,. U

0.0
0.0
() If ()

() .. ()

0.0

(). ()

Ii. n
() OJ (,I

o. I)

O. (i

O. ()

() .. ()

0,,0
(i. (>

(; .. ()

('" ()

,). ()

() ~ I)

0.0

() .. ()

Ii (J

!) or (J

() .. ()

() or i,)

u. ,.,

() .. /)

1.)" i.,J

,")

() .. ()

().o

0.0
0.0
0.0
(),. ()

0.0
0 .. 0
0 .. (i

::) .. C)

O.U
0.0
0,,0
() .. ()

() .. ()

0 .. 0

0.0
(J" (i

0.0
0.0
() .. ()

() .. ()

I >or"

(l,,0

(). U
n.u

(J" ()

() .. ()

I. ) '; I _~

(i a ()

0.0
0.0
0.0
() n iJ

0.0
() .. ()

() .. ()

(). (>

O. (i

0.0
0.0
0.0
(),. {)

o. ()
0.0
0.0
o. ()
U.. O
0.0
o. (i

0.0
0.0
0.0
() .. ()

0.0

0.0
0.0
0.0
0.0
()., ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O.U
0.0
0.0
().O

().O

0.0
0.0
0.0
0.0
0.0
().O

0.0

0.0
o. ()
0.0
() .. ()

0.0
0.0

(1

o
o
(I

o
o
o
o
(I

o
o
o
o
o
o
o
(>

()

o
o
o
o
o
o
o
o
o
o
o
o
o
()

o



DOCI<:ET 96--1 ::.=:

REPLY COMt"1ENr:;:;

1:-.,00 IT! F ( 90 , 90 )

{':'RTI-IUF: ~::. PETER::::;
CONSULTING ENGINEERS

FREQ (MH2) 930
ANT HT~=; (IT!)
EFF HT:::; (IT!)
TX SITING RANDOM
DEL. H (ITt) 50
1< 1 • 3:::4<;"12

TX
TX

RX
NO

VERTICAL. POLARIZATION
600.0 RX 1.0
600.00 RX 1.00
::n TINC:; RANDOt"l
:::: ~-;:: 0 N::;:;:<»

BROA[CAST SERVICE - 90.0 % LOCATIONS - 90.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

DI :::;;T
kIT!

Lfs
dB

L.tot
dB

I S (I t f' (I pic F i <2 1 oj

() II () _';J':::J It I~l

::::; t r (,' f' <::1 t h (oj B IJ ) at ERP (dBk) ERROR
::-::=dBk

2.00 97. :::
4.00 103.9
f'::o.OO 1.07.4
:::: . 00 10'::-/. '?

1 O. 00 1 1. 1 . :::::
1 5 . 00 11 5 .:::
20. 00 117. :::::
2~5 • 00 11 ';, . :::::
::::0. 00 121. 4
:35.00 122.7
40.00 12::::. ';,
4~5. 00 124. '~i

50. 00 12~;. ::;::
",,:5.00 126./.:.
60.00 127.4
6'5.00 12:::;:. 1
70.00 12:::::.7
7~:.00 129.3
::=:0.00 129.9
:::::~5. 00 130. 4
'::-10. 00 1. :=~:O • 0::)

95. 00 131. '+
100.00 1. :::: 1. :::::
105. 00 1 ::::2. 2
110.00 13:2.6
11 ~5. 00 1 :::::::::. 0
1 ~7:0. 00 1:::::::::. 4
1 ;::~5. 00 133. :::::
1 :30. 00 1 :::::4. 1
1::5.00 134.4
140.00 1:::::4.7
145.00 1::::~5.0

1 "::0. 00 :1 ::::",:;. :=~:

110.0
116. 1
11'~1.7

122.2
L24. :='
127.0::)

1. ::::0. '::~

132.7
1. :::::4.4
1 ::::6.0
137.3
lAO.4
144.1
147.7
1. ",:i 1 • :'~:

154. :::::
15:::::. :::::
161.7
1(':,5.1
16:::::.4
171 . ::.=:

1 7~':;. 0
17:::;:. :::::
1 ::: 1 • ':::;
l:::;:4. :::::
1:::::::'=:.0
191.2
10:;"; 4· .::::

:::::00. ,t.:.

201':.• ::::

~:'1 • "::,
47. ':)
45.2
4:::. 1
41.3

::::::::;:.4
35.4
::;:: 1 . 7

~::=~:. 0

20. ,:;/

14.0
10.7

4.0

-':;!.O

-1::.2
--1 '::;.4
-. 1. ::::. (;;,

··31 . 0
"::4" 1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
().O

0.0
() .. ()

0.0
(). ()

,"). 0
(). ()

0.0
0.0
() .. 0

0.0
0.0
0.0
o.n
0.0
0,,0
0.0
O. Ii
(')" ,i
()., ()

0 .. iJ

()., ()

() .. ()

0,,0
()" ~)

() .. (;

() .. ()

f) .. ~:)

(). ()

0,0
0" Ii
(; " ()

O"CI
(). (i

0" ()
1-'' ..' ,.

U"I

(i .. (l

(J!J (.1

() .. ()

C) II I.. )

<i. '!

() . ')

C:'" ()

(i" ()

" >: i

(). I)

I) .. (I

el" 1)

1" I)

0,,0
0.0
0,,0
0.0
IJ .. ~)

0,,0

() .. ()

0" ()
o. ()
0,,0
0.0
0.0
0.0
0.0
0.0

I)" 0
C) ,. ()

(l .. ()

()" n
(i .. ()

() " (;

0" ()

1)" I..J

()" (;

() .. ()

0.0
0.0
0.0
0.0
0.0
0.0
(} .. ()

0.0
0.0
0.0
0.0
0.0
(; .. ()

O. Ii
O.U
() .. ()

0.0
0,,0
0,,0
0.0
0.0
0.0
0.0
0.0
0,,0
0 .. ()
0,,0
() " (J

0.0
li.O
0.0
() JI ()

() .. ()

0,,0

('. ()

0,,0
() .. (;

()" ()

0.0
i:) .. ()

0.0
() .. ()

0.0
() n ()

0.0

()" ()

()" ()

li.O
0,,0
() .. ()

0,,0

li.O

0.0
() .. ()

.-,

..:.
()

o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
(>

o
o
o
o
o
o
o
o
o
o
o
(>

o

******* WARNING *******
A COMBINATION OF PARAMETERS IS OUT OF RANGE.

RESULTS ARE PROBABLY INVALID.



D()CVET '·:;J/.:,--1 ::=:
REPLY C:OMMENr::;

FREQ (MHz) 930
ANT HT::::: (ITt)

EFF' HT::=; (ITt)

TX SITING RANDOM
DEL H (ITt) 50
V 1.38492

VERTICAL POLARIZATION
T X 1000. 0 RXl. 0
TX 1000.00 RX 1.00

RX SITING RANDOM
NO 320 NS 320

ARTHUR ~:::. F'ETER:::;
CONSULTING ENGINEERS

BROADCAST SERVICE - 90.0 % LOCATIONS - 90.0 % TIME
CONFIDENCE IS SITUATION VARIABILITY AND IS 50.0 %

DI::;;;r
kIT'

Lfs
dB

Ltot
dB

Isotropic Field Strensth (dBu)
OwO -99.9 -99.9 -'~9n9

at ERF' (dBk) ERROR
«dBk

~-:-:. 00
4.00
( .. 00
::::.00

10.00
1'5.00
20.00
:::::5.00
:30.00
:~:5. 00
LI·O.OO
45.00
~:iO. 00
55.00
(:.0.00
()':'S. 00
70.00
7':i.OO
:::;:0.00
::;::~::i. 00
':;'0.00
';:-/5.00

100.00
105.00
110.00
11'5.00
1 ~-::'O. 00
12':::;.00
130.00
1:35.00
lL,,\-O.OO

1'+'::,.00
150.00

97.::::
103.9
107.4
109.9
1.11. • :::
115.3
117.:::::
119.::::
121. 4
122.'7
123.9
124.9
125. :::::
121':.• :,:~,

Ln.4
1 :2:::::. 1
12::::. 7
1 :29 • :~:

129.9
1 :~:o . L).

1:30.9
131. 4
1. :~: 1 . :::::
132.2
1::;::2.6
13:3.0
133.4
1 :~::~: .. ::::
134. 1
134.4
134.7
135.0
1::::5.3

110. (>

1 U:.• 1
119.7

:1.24.2
127. :::::
130. ~;

1 :~:2. 5
1:'::4.3
135.7
137.1
13:3.3
1 :~:.~:!. 4
1 L,'\.O. L).

141. :.::
14·2. :2

1 '+3. 1
H·t'.:,. 4
149.7
153. 1
1 '56.4

162•.::!

1.1:..6.1
169.3

17~:i. 6
1. 7:::::. :::::
1 ::=: 1 ..;:-;
1 :::::':i • (>

1::;::::::. 1
191 • :~:

1':i4.4

':i6. 1
5:~: .. ,~,

,:; 1 ...:;,

47.9
41:':;. ::;::
4:':: • .::::
41. ,:::

40.0

3(:,."1·
35.4
34.4

29.4

19.4
1 ':" 1.
1;::' • ,~,

/_ 1:.-:-:,_'. ',.'
:l ..)
._' '

-:;:: .. ()

-r:,.. 1
"_.Cl .. '

/ .. "_.'

-,-15. "';
-·1 :=:. i,

f) .. ()

0.0
0.0
0.0
0.0
0.0
0.0

o.u
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
(). ()

() . ()

0.0
0.0
0.0
(),. ()

0.0
0.0
0.0
O. ()
() .. (:

o. ,')
0.0
O. ()

0.0
0 .. 0

0.0
0.0
0.0
0.0
O. (i

0.0
() .. n
0.0
0.0
0.0
0 .. 0
0.0
() to ()

0 .. (..i
() " ()

() .. ()

U.U
(j II ()

0.0
O. ()

(l.O

~) .. ()

i). \;

O. i)

o. ,;
() If (",

0.0
0.0
0.0
0.0
O. ()
().O

() .. ()

0.0
().O

0.0
()" ()

0.0
0.0
() It ()

()" ()

O.U
() .. ()

0.0
(). ()

0.0
()" f)

()" 0

ii. ()
()" ()

()" 0
l)" ()

1.)" t...1

0.0

(; .. ()

()" ()

0.0
0.0
0.0
0.0
0.0
U.O
0.0
0.0
0.0
0.0
() II (I

0.0
0.0
0.0
0.0
0,,0
() .. ()

o. ()
0.0
(). ()

0.0
0.0
0.0
0.0
0.0
0.0
0.0
o. (1

o.n
0.0
0.0
0,,0
0.0

O. (i

(J.O

() .. ()

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0

(). (}

O. ,)
0.0
O. ()
O. ,)

O. (J

(; >, ()

0.0
0.0
0.0
o. ()

.-,..:.

o
o
o
o
o
(;

o
o
o
o
o
(l

o
o
o
o
u
o
o
o
o
o
o
o
o
o
()

o
o
o
o

******* WARNING *******
A COMBINATION OF PARAMETERS IS OUT OF RANGE.

RESULTS ARE PROBABLY INVALID.



DOCKET 96-··1 c:
r.:;:EPL Y COl'll'lEi'H~::;

1:~r~:rHI..JH f::.. F'ETEr;::::;
CONSULTING ENGINEERS

30 Hi F(90,90) with 90% Co~fidence

FREQ (MHz) 930
ANT HT:::: (Hi)

EFF HT:::; (m)

TX SITING RANDOM
DEL H (ITI) 50
L 1. • :3::::492

'IX
TX

RX
NO

VERTICAL POLARIZATION
30.0 RX 1.0
30.00 RX 1.00

:::; I TINC; RANDOl'l
320 NS 320

BROADCAST SERVICE - 90.0 % LOCATIONS - 90.0 % TIME
CONFIDE-:I'KE U::; ~::nTUATION 'Jt1RHmIL_ITY (~iND J<; ·'(l.u i:

DI ~::;T

km
Lfs
dB

Ltot
dB

150t~OPIC Field Strensth (dBu) at EHF' (d8k) EF~h:Of~:

::: dB i·::

()

(l

()

J

()

(}

(I

U
U

()

U
(I

U

OJ,, 0

() It ()

i:,") .. i':,")

() II ()

O. (i

C' .. ()

() .. ()

() .. ()

()" ()

(i n f)
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SERVICE AND INTERFERENCE CONTOUR LEVEL DERIVATION

Several variables must be established and assumptions made before a

determination of the signal level required for service and the signal level which

defines interference are obtained. For example, we have assumed that the

short-term fading signal follows a log normal distribution and has a standard

deviation of 8 dB. This standard deviation is relatively common and used by many
workers. It could possibly be lowered slightly but that would not be a conservative

position.
We have assumed a paging receiver threshold field strength of 10 J.1V/m which

corresponds to a field of 20 dBu. We have also assumed that a 90% paging

reliability is mandatory within the service contour. This corresponds to 90% of the

locations 90% of the time. A carrier-ta-interference minimum acceptance ratio (A)

is assumed to be 11 dB which yields a Frequency Shift Keying (FSK) bit error rate
of approximately 10-3.

To determine a ratio between desired and undesired signals we have followed

the Bullington statistical combination of factors enumerated in Carey.

The C/I ratio R becomes

(1)

K (90%)
lcj (90%)

Lu (10%)

1

1.282 x 8 = 10.3 dB

-1.282 x 8 = -10.3 dB

Tu was derived by obtaining the maximum difference between the NBS

F(50,50) and F(50,1 0) curves. As mentioned earlier, the Tu factor is distance­

dependent but has an interesting characteristic in that for each antenna height, the
value of Tu reaches a maximum value at some given distance. All of the maximum

values for all the antenna heights are nearly equal; but occur at different distances.
In our case, Tu is found to be 12 dB at a distance of between 90 and

100 kilometres for an antenna height of 30 metres. At an antenna height of 300

metres, the maximum difference is also 12 dB, but occurs at a much greater

distance. (For the interested reader, these characteristics are plotted in Figures 10

and 26 of FCC Report R6602.) The 12 dB value may also be obtained from the

tabular data (see Appendix) by subtracting the NBS F(50,50) value at 30 metres at

100 kilometres from the value of the F(50,1 0) curve at the same distance and
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height. Using 12 dB as a fixed value (not distance sensitive) is conservative. Signal

variability increases with distance, so assuming an interferor's variability is at its

maximum for all distances is conservative with respect to interference protection.
Moreover, Tu = 12 dB is reasonable.

The factors Lu and l.cl are included to provide assurances that the desired

signal is 90% reliable and that the undesired signal is that signal level which occurs

less than or equal to 10% of the time. Obviously. if the interfering signal occurred

more than 10% of the time then the desired signal could not obtain 90% reliability.

Placing the factors in equation (1) yields a desired-to-undesired ratio of

D/U= 29.9dB= 11 + 1«10.3)2+(-10.3)2+(12)2)1
12

== 30 dB

We assumed a desired-to-undesired ratio of 30 dB. Currently the FCC uses a ratio

of 26 dB at 450 MHz. The value of 30 dB at 930 MHz appears reasonable.

The signal level at the limit of the reliable service area can be derived in any

number of ways, some of which are qUite esoteric. However, a relatively simple
method is to determine the difference between the NBS F(50,50) curves and the

desired F(90,90) curves. This gives a factor which moves the reliability from 50% to

90%. The NBS program was again used to compute the difference in dB at a

radius of 50 kilometres. F(50,50) and F(90,90) values are tabulated in the

Appendix. At 50 kilometres with an antenna height of 30 metres an F(50,50) field

strength of 9.9 dBu is obtained as is an F(90,90) value of -8.7 dBu. The difference

in these values is 18.6 dB. We have used 19 dB as the factor by which the receiver

threshold must be increased in order to be assured of a 90% reliability. An antenna

height of 30 metres was used because the difference between F(50,50) and
F(50,90) decreases with antenna height. Thus, the conservative value occurs at 30

metres. 50 kilometres was selected by determining, using the NBS program, the

distance to the 30 metres F(50,1 0) contour at the maximum power, 3500 Watts.

The maximum power was adjusted by 9 dB which is the difference between

F(90,90) data at 50% confidence and 90% confidence. This yields a distance of

40 kilometres, which was conservatively rounded up to 50 kilometres. This

convoluted approach was taken to ensure that a reliable definition of the service

contour is selected. Confidence in this context means that in 90% of all paging

systems, a signal level which is 19 dB greater than a receiver's threshold will
correctly decode its message 90% of the time at 90% of all locations within the

defined service contour. Adding 19 dB to the receiver threshold of 20 dBu yields a

service contour value of 39 dBu.

If our desired-to-undesired signal ratio, as derived above, is subtracted from

39 dBu, the interfering signal level at the 39 dBu contour must be no greater than
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with two height ranges. The final versions of the formulas produce these service

and interference equations:

For Antenna Heights Less than 200 metres:

Service Contour Distance = 0.666 x H(0.445) x ERpo.219)

Interference Contour Distance = 11.114 x H(0.217) x ERpo.109)

For Antenna Heights equal to or greater than 200 metres:

Service Contour Distance = 0.404 x H(0.605) x ERP(0.166)

Interference Contour Distance = 4.415 x H(0.411) x ERP(0.091)

Where H = metres and ERP = Watts

CONCLUSIONS

If the FCC adopted the NBS curves as implemented by Hufford, they would

obtain, for the first time, a method to analytically determine field strengths for a

large range of situations. Even if the FCC adopted a single situation by which to

compute the curves, the work done here could be of great assistance to the

efficient utilization of staff time. The time required to compute a set of curves using

Hufford's implementation, in a computer which runs at 50 MHz, is virtually

instantaneous. That is, once the input is finished the actual computations require a

very short time.

The formulae derived here appear to be reasonable in our experience. Some

factors in this analysis might need modification. For example, our use of the

receiver threshold field strength of 10 jlV1m is one area which could require

modification. The use of a 11 dB acceptance ratio yielding an FSK BER of 10-3

could be modified as required. Any changes in the assumptions regarding service

contour and interference contour values should be met with a review of the

formula fits to the NBS curves.

There is a natural tendency for engineers to "twiddle" once they gain access to

a program which is as diverse as Hufford's implementation of Technical Note 101.

If the FCC adopts this proposal, it would be well advised to carefully define each of
the input parameters when used for official purposes. This is easily done as the

number of parameters is not great and can be easily specified without ambiguity.

For example, one could use only continental temperate climates for official
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